PHYSICS (1!) CHEMISTRY 


UF MINERALS 


In Cooperation with the International Mineralogical Association 


(IMA) 


Volume 2 - 1977/1978 


Edited by S.S. Hafner, A.S. Marfunin, C.T. Prewitt 


T.J. Ahrens, Pasadena 

A. Authier, Paris 

P.M. Bell, Washington 

G.B. Bokij, Moscow 

V.Gabis, Orleans la Source 

G.V. Gibbs, Blacksburg 

T. Hahn, Aachen 

H. Jagodzinski, Munich 

J.C. Jamieson, Chicago 

N. Kato, Nagoya 

R.C. Liebermann, Stony Brook 

J.D.C. McConnell, Cambridge, 
ULK: 

A.C. McLaren, Clayton 


N. Morimoto, Osaka 

A. Navrotsky, Tempe 

R.E. Newnham, University Park 

A.F. Reid, Port Melbourne 

R.D. Shannon, Wilmington 

|. Sunagawa, Sendai 

D.W. Strangway, Toronto 

R.G.J.Strens, Newcastle upon 
Tyne 

V.M. Vinokurov, Kazan 

E.J.W. Whittaker, Oxford 

B.J.Wuensch, Cambridge, 
Massachusetts 


Springer International 


Physics and Chemistry of Minerals 


The exclusive copyright for all languages and countries, including the right, for photomechanical 
and any other reproductions, also in microform, is transferred to the publisher. 


The use of registered names, trademarks, etc. in this publication does not imply, even in the 
absence of a specific statement, that such names are exempt from the relevant protective laws 
and regulations and therefore free for general use. 


Springer-Verlag, Berlin: Heidelberg : New York 
Printers: Universitatsdruckerei H. StUrtz AG, Wurzburg 


Printed in Germany — © by Springer-Verlag Berlin-Heidelberg 1977/1978 


Contents of Volume 2, 1977/1978 


21 


59 


89 


105 


125 


153 


171 


177 


199 


215 


225 


237 


253 


Number 1/2 issued on November Pe ANAT 


Frontiers in Mineralogy 


Editorial 


W. H. Baur 
Computer Simulation of Crystal Structures 


J. A. Tossell, G. V. Gibbs 
Molecular Orbital Studies of Geometries and Spectra of Minerals 
and Inorganic Compounds 


C. L. Christ, J. R. Clark 
A Crystal-Chemical Classification of Borate Structures With Emphasis 
on Hydrated Borates 


A. Navrotsky 
Progress and New Directions in High Temperature Calorimetry 


J. R. O'Neil 
Stable lsotopes in Mineralogy 


W.A. Tiller 
On the Cross-Pollenation of Crystallization Ideas Between Metallurgy 
and Geology 


1. A. Bell, C. J. L. Wilson 
Growth Defects in Metamorphic Biotite 


Y. Sato, E. Ito, S.-i. Akimoto 
Hydrostatic Compression of Ilmenite Phase of ZnSiO, and MgGeO, 


Number 3 issued on January 20, 1978 


C.-M. Sung, R. G. Burns ” 
Crystal Structural Features of the Olivine ~ Spinel Transition 


I]. Parsons 
Alkali-Feldspars: Which Solvus? 


H. Ozkan, J. C. Jamieson ees 
Pressure Dependence of the Elastic Constants of Nonmetamict Zircon 


J. A. Tossell 
Theoretical Studies of the Electronic Structure of Copper in 
Tetrahedral and Triangular Coordination With Sulfur 


M. A. Carpenter ee ae 
Nucleation of Augite at Antiphase Boundaries in Pigeonite 


J. D. C. McConnell ed 
K-Space Symmetry Rules and Their Application to Ordering 
Behaviour in Non-Stoichiometric (Metal-Enriched) Chalcopyrite 


279 


295 
297 


305 


317 


325 


337 


349 


365 


Contents 


R. M. Mineeva 
Relationship Between Mossbauer Spectra and Defect Structure 
in Biotites From Electric Field Gradient Calculations 


H. Schmalzried 
Reactivity and Point Defects of Double Oxides 
With Emphasis on Simple Silicates 


Number 4 issued on March 20, 1978 


Acknowledgment to the referees of 1976 and 1977 


I. A. Ostrovsky, B. N. Rizhenko 
Fugacities of Gases and Some Mineralogical Reactions at Very High 
Pressures and Temperatures (An Extrapolation) 


B. K. Atkinson 
High-Temperature Stress Relaxation of Synthetic, Polycrystalline Galena 


R. P. Burgner, B. E. Scheetz, W. B. White 
Vibrational Structure of the S> Luminescence in Scapolite 


D. Taylor, C. M. B. Henderson 
A Computer Model for the Cubic Sodalite Structure 


C. M. B. Henderson, D. Taylor 

The Thermal Expansion of Synthetic Aluminosilicate-Sodalites, 
Ms(AlgSigO24)X2 

R. G. Burns, C.-M. Sung 

The Effect of Crystal Field Stabilization on the Olivine Spinel Transition 
in the System Mg,SiO,—Fe,SiO, 

A. Alberti, R. Rinaldi, G. Vezzalini 

Dynamics of Dehydration in Stilbite-Type Structures; Stellerite Phase B. 


Indexed in Current Contents / Physical and Chemical Sciences 


Author-Index 


Author-Index of Volume 2, 1977/1978 


Akimoto, S.-i. 171 lines Hes LyAll 

Alberti, A. 365 

Atkinson, B.K. 305 Jamieson, J.C. 215 
Baur, W.H. 3 McConnell. J.D: Cr 253 
Bell, .A. 153 Mineeva, R.M. 267 
Buroner ROP. 317 

Burns, R.G. 177, 349 Navrotsky, A. 89 
Carpenter, M.A. 237 Ozkan, H. 215 
iSlark, JR. 59 O'Neil, JR. 105 
hrist, CL. 59 Ostrovsky, I.A. 297 
Gibbs, G.V. 21 Parsons, I. 199 
Henderson, C.M.B. 325, 337 Rinaldi, R. 365 


Rizhenko, B.N. 297 


SEnI@, WS TI 

Scheetz, Bub we sii 
Schmalzried, H. 279 
Sung, C.-M. 177, 349 


Maylot. De325.5o9) 
Tiller, W.A. 125 
AKOSSEMG Ue Pile DP) 


Vezzalini, G. 365 


White, W.B. 317 
Wilson, Cy ieaes3 


VI 
Subject Index * 


Alkalifeldspars (Na,K)AISi;0, 199 
aluminosilicates 325, 337, 365 
antiphase boundaries in 
pigeonite 237 
atomic bonds in 
copper-sulfur clusters 225 
tetrahedral oxyanions 21 
augite (Ca,Mg,Fe),Si,0,_ 237 


Barrerite Na;¢Al,6Sis6QO144°52H,O 365 
biotite 153, 267 
borates 59 


Calorimetry 89 
chalcopyrite CuFeS, 253 
computer simulation of 
crystal structures 3 
sodalite 325 
crystal field stabilization of 
olivine 349 
spinel 177 
crystallization 125 
alkalifeldspar 201 
crystal structures of 
biotite 267 
borates 59 
olivine 177 
pigeonite 237 
sodalite 325 
spinel 177 


Defects in 
biotite 153, 267 
double oxides 279 
deformation mechanisms in 
galena 305 
dehydrated structures 365 
distance least squares 3 
disulfide S; 317 
double oxides 279 


Earth’s mantle 297, 349 

elastic constants of 
zircon 215 

electric field gradients in 
biotite 267 

electron microscopy of 
metamorphic biotite 153 
pigeonite 237 

enthalpy 89 

equation of state of 
zircon 215 


* 


revised key words submitted by the authors 


Subject Index 


Fayalite Fe,SiO, 349 
flow-laws of 

galena 305 
freezing velocity 125 
fugacities of 

gases 297 


Galena PbS 305 
growth defects cf. defects in 


Hydrostatic compression of 
ilmenite type phases 171 


Ilmenite type of 


MgGeO,; 171 
MgSiO3; 171 
ZnSiO3 171 


inclusion formation 125 
interphase morphology 134 


K-space symmetry 253 


Luminescence of 
scapolite 317 


Magmas 94 
magnesium germanate MgGeO, 171 
mica 153, 267 
mineral stability 89 
Mossbauer spectra cf. nuclear gamma ray 
resonance spectra 
molecular orbital theory of 
copper-sulfur clusters 225 
tetrahedral oxyanions 21 


Non-stoichiometry of 
chalcopyrite 253 

nuclear gamma ray resonance of 
biotite 267 

nucleation of 
augite 237 


Olivine (Mg,Fe),SiO, 177, 349 
order-disorder in 
chalcopyrite 253 
oxides 
molecular orbitals, spectra 21 
double oxides 279 
oxyanions, tetrahedral 21 


Partial equilibrium of 
alkalifeldspars 199 


All mineral names occurring in titles, subtitles and abstracts are indexed. Also indexed are 


Subject Index 


phase transition of 
barrerite 365 
olivine-spinel 
stellerite 365 
stilbite 365 
zircon 215 

pigeonite (Ca,Mg,Fe)SiO,; 

point defects cf. defects in 


177, 349 


2A, 


Quartz SiO, 37 


Reactivity of 
double oxides 279 
Scapolite 317 
silicates 21, 89; 125, 215, 279 
simulation cf. computer simulation 
sodalite M,(7,.034)X, 325, 337 
solute redistribution 125 
solvus of 
alkalifeldspars 
spinel 
Fe,SiO, 177, 349 
B-modified 177 
stable isotopes 105 
stellerite CagAl,¢Sis60144-58H,O 


199 


to 


6 


in 


stilbite Na ,CagAl,gSis40,44°58H,O 

stress relaxation at high temperature of 
galena 305 

sulfides 225 


disulfide S, 
symmetry 253 


317 


Tetrahedral oxyanions 21 
thermal expansion of 
sodalites 337 
transmission electron microscopy 
cf. electron microscopy 


Upper mantle cf. earth’s mantle 


Vibrational structure of 
scapolite 317 


Wistite FeO 37, 89 


X-ray spectra 21 
copper-sulfur 225 


Zeotte 365 
zine silicate ZnSiO; 
zircon ZrSiO, 215 


171 


365 


Vil 


PHYSICS (11) CHEMISTRY 
(UF MINERALS 


Subscription Information 

Volumes 2—3 (4 issues each) will appear in 
1978. (Information about obtaining back 
volumes and microform editions available 
upon request.) 


North America. Subscription rate: $136.60 
including postage and handling. Subscrip- 
tions are entered with prepayment only. 
Orders can be placed with your dealer or 
sent directly to: Springer-Verlag New York 
Inc., Service Center Secaucus, 44 Hartz 
Way, Secaucus, N.J. 07094, USA, 

Tel. (201) 3 48-40 33, Telex 0023 125 994. 


All Other Countries. Subscription rate: 

DM 296,— plus postage and handling. 
Orders can either be placed with your book- 
dealer or sent directly to: Springer-Verlag, 
Heidelberger Platz 3, D-1000 Berlin 33, 

Tel. (030) 82 2001, Telex 01-83 319. 


Offices 

Springer-Verlag, Heidelberger Platz 3, 
D-1000 Berlin 33, Tel. (030) 822001, 
Telex 01-83 319. 


Springer-Verlag, Journal Production 
Department II, Postfach 10 5280, 

D-6900 Heidelberg 1, Tel. (06221) 487-1, 
Telex 04-61 690. 


Springer-Verlag New York Inc. 
175 Fifth Avenue, New York, N. Y. 10010, USA 
Tel. (212) 477-82 00, Telex 0023 23 223. 


Responsible for Advertisements: 


L. Siegel, 
Kurfirstendamm 237, D-1000 Berlin 15, 
Tel. (030) 8821031, Telex 01-85 411 


Printed in Germany 

by Universitatsdruckerei H. Sturtz AG 
© by Springer-Verlag 

Berlin- Heidelberg 1978 


Springer 
International 


Copyright 

It is a fundamental condition that submitted 
manuscripts have not been published and 
will not be simultaneously submitted or 
published elsewhere. By submitting a 
manuscript, the authors agree that the 
copyright for their article is transferred to 
the publisher if and when the article is 
accepted for publication. The copyright 
covers the exclusive rights. to reproduce 
and distribute the article, including reprints, 
photographic reproductions, microform or 
any other reproductions of similar nature, 
and translations. 


Photographic reproduction, microform, or 
any other reproduction of text, figures, or 
tables from this journal is prohibited without 
permission obtained from the publisher. 


Special Regulations for the USA. The Article 
Fee Code on the first page of an article 

in this journal indicates the copyright 
owner’s consent that in the USA copies 
may be made for personal or internal use, 
provided the stated fee for copying beyond 
that permitted by Section 107 or 108 of the 
United States Copyright Law is paid through 
the Copyright Clearance Center, Inc. 


If a code does not appear copies of the 
article may be made without charge, 
provided permission is obtained from the 
publisher. 


The copyright owners’ consent does not 
extend to copying for general distribution, 
for promotion, for creating new works, or for 
resale. Specific written permission must 
be obtained from the publisher for such 


copying. 


The use of general descriptive names, trade 
names, trade marks, etc., in this publica- 
tion, even if the former are not specifically 
identified, is not to be taken as a sign 

that such names are exempt from the rele- 
vant protective laws and regulations and 
may accordingly be used freely by anyone. 


A3 


Minerals and Rocks 


Editor in Chief: P. J. Wyllie 
Editors: W. von Engelhardt, 
T. Hahn 


Volume 12 
R. G. COLEMAN 


Ophiolites 


Ancient Oceanic Lithosphere? 


72 figures, 18 tables. 
Approx. 240 pages. 1977 
Cloth DM 68,—; US $30.00 
ISBN 3-540-08276-X 


This book consolidates our knowl- 
edge on ophiolites, which have 
recently been shown to play an 
important role in the new plate 
tectonic hypothesis. They represent 
fragments of ancient oceanic litho- 
sphere and their tectonic setting 
and age are extremely important 
in the reconstruction of ancient 
plate boundaries and formation of 
ancient oceanic crust. 

Emphasis is on the igneous petrol- 
ogy of these rocks and the magma- 
tic processes leading to the associa- 
tion of submarine basalts, diabase, 
mafic-ultramafic cumulates, and 
tectonized peridotites. Modifica- 
tion of ophiolites by metamorphic 
processes and development of ore 
deposits are discussed in some 
detail as well as their important 
economic potential. Descriptions 
of the petrologic, tectonic, and 
geophysical nature of ophiolite 
complexes from Newfoundland, 
Cyprus, Oman and Papua-New 
Guinea provide essential data for 
their evaluation as ancient oceanic 
lithosphere. This book provides the 
only available overview of ophiol- 
ites for earth scientists, reviewing 
much of the current literature and 
suggesting new problems for 
petrologic research. 


Contents: What is an Ophiolite? — 
Plate Tectonics and Ophiolites. — 
Igneous Petrology. — Metamor- 
phic Petrology. — Ore Deposits in 
Ophiolites. — Geologic Character. 
— Emplacement Tectonics. 
Geologic, Tectonic, and Petrologic 
Nature of Four Ophiolites. 


A4 


Volume 1: W. G. ERNST 


Amphiboles 


Crystal Chemistry, Phase Relations 
and Occurence 

59 figures. X, 125 pages. 1968 
Cloth DM 45,—; US $19.80 

ISBN 3-540-04267-9 

Subseries: Experimental 
Mineralogy 


Volume 2: E. HANSEN 
Strain Facies 


78 figures, 21 plates. 

X, 208 pages. 1971 

Cloth DM 68,—; US $30.00 
ISBN 3-540-05204-6 


Volume 3: B. R. DOE 


Lead Isotopes 

24 figures. IX, 137 pages. 1970 
Cloth DM 49,—; US $21.60 
ISBN 3-540-05205-4 

Subseries: Isotopes in Geology 


Volume 4: O. BRAITSCH 
Salt Deposits, 
Their Origin and 


Composition 

47 figures. XIV, 297 pages. 1971 
Cloth DM 88,—; US $38.80 
ISBN 3-540-05206-2 


Volume 5: G. FAURE, 
Yo Ike THONMABIEIE. 


Strontium Isotope 
Geology 


51 figures. IX, 188 pages. 1972 
Cloth DM 48,—; US $21.20 
ISBN 3-540-05784-6 


Volume 6: F. LIPPMANN 
Sedimentary 


Carbonate Minerals 
54 figures. VI, 228 pages. 1973 
Cloth DM 63,—:; US $27.80 

ISBN 3-540-06011-1 


Volume 7: A. RITTMANN 


Stable Mineral 
Assemblages of 


Igneous Rocks 

A Method of Calculation 

With contributions by V. Gottini, 
W. Hewers, H. Pichler, R. Stengelin 
85 figures. XIV, 262 pages. 1973 
Cloth DM 76,—; US $33.50 
ISBN 3-540-06030-8 


Volume 8: S. K. SAXENA 
Thermodynamics 

of Rock— 

Forming Crystalline 


Solutions 

67 figures. XII, 188 pages. 1973 
Cloth DM 59,—; US $26.00 
ISBN 3-540-06175-4 


Volume 9: J. HOEFS 
Stable Isotopes 


Geochemistry 

37 figures. IX, 140 pages. 1973 
Cloth DM 44,—; US $19.40 
ISBN 3-540-06176-2 


Volume 10: J. T. WASSON 
Meteorites 


Classification and Properties 
70 figures. X, 316 pages. 1974 
Cloth DM 81,—; US $35.70 
ISBN 3-540-06744-2 


Volume 11: W. SMYKATZ- 
KLOSS 


Differential 
Thermal Analysis 


Application and Results in 
Mineralogy 

82 figures, 36 tables. 

XIV, 185 pages. 1974 

Cloth DM 65,—; US $28.60 
ISBN 3-540-06906-2 


Prices are subject to change 
without notice 


Springer-Verlag 
Berlin 
Heidelberg 
New York 


